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NEAR SANTO DOMINGO, BAJA CALIFORNIA. LARGE PLANTS OF 
PHE CARDON, PACHYCEREUS PRINGLEI, WERE CUT DOWN, AND THE 
CATTLE ATE THE SOFT PULP OF THEIR STEMS. 


A DE-SPINED BARREL CACTUS, FEROCACTUS RECTISPINUS BEING 
CARRIED IN FOR STOCK FOOD, PHOTOGRAPHED NEAR SAN IGNACIO, 
BAJA CALIFORNIA, JULY. 1951. 





































GEORGE LINDSAY 
Stantord, 
Calitornia 


The Use of Caetus as Stock Food 


Cacti can survive long periods of drouth because of their mucilaginous 
juice and succulent tissue, and are therefore often available in emergency 
periods when normal forage plants are lacking. At such times cacti are of 
yreat value as an emeryency\ ration. Griffiths (1920), 3, states that the 
Prickly pear in Texas allows the marketing of fifty percent more cattle 
than the range could otherwise handle. When driven by hunger or thirst 
cattle lonore the protective spines ot the plants, and are often to be seen 
casually biting oft the branches of the cane or cholla cactus. The joints 
sometimes stick to the animals lips and face, and are carried there as sort of 
a shag. Lhe pad cacti, or Platyopuntias, are eaten as well. In the Cape ot 
Baja Calitornia | watched a thin cow bite into the pad of an Opuntia 
tapona, which was covered with brittle, needle-like spines three inches long. 
‘The cow carefully and evidently paintully moved her lower jaw sideways 
at first, apparently to flatten the erect spines, and she then proceeded to 
masticate the pad. 

Lumhbholtz ( [O21 ) 152. describes an area In sonora where the cattle do 
not drink water for months at a time, but depend on the opuntia joints for 
both water and nourishment. At the time of his visit the cattle did not drink 
between December and July. They spent the daytime in the shade of trees, 
and ted during the night. A rancher at Garambullo, Sonora, milked several 
cows and reported that although his wate supply had dried up in March, 
the cows continued to yield over a liter of milk each morning until the 
middle of June. They drank nothing during that period. Alexander, 18, 
reports that cows in Australia increased their milk production when cactus 
was available for them to eat. 

()puntias should not be considered as a prime source of forage but rather 
only as an emergency supply. Cacti are of slow growth, and the plants 
have little nutritive value for weight. If there is sufficient soil moisture for 
cactus to grow rapidly, the same conditions will supply much more food tn 
the form of other forage crops. Griffiths found that the native wild Opuntias 
have as much food value as the cultivated ones, and suggested that a part 
of the range be planted to these species. During the normal wet cycle the 
Opuntias would slowly grow into a reserve supply, and would not be 
bothered by the cattle as long as there was other forage. Then, in periods of 
drouth. the cacti which had accumulated could be used. Usually the stock 
men in Texas and New Mexico burn the spines from the plants with blow 
torches, and the cattle are able to subsist and even fatten on this diet. 

Early in the present century there was much interest in the development 
OT a spineless form ot cactus fo be used tor stock tood. ‘The Department of 
Agriculture experimental station at Chico, Calitornia, carried on an ambi 
tious project investigating the nutritive value of Opuntias. Luther Burbank, 
the California plant breeder, interested himself in trving to develop a 
spineless form of Opuntia suitable for the same purpose. A number of spine 
less horticultural forms had been developed in Italy and Mexico, and some 
of these were imported by Burbank. Promoters took over the distribution of 
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‘“Burbank’s Spineless Cactus” before it had been adequately tested under 
field conditions. ‘vhe pads were sold for a dollar apiece, and the plant was 
advertised as having great potential value as stock food in arid areas. 
Several large cactus ranches were started in California and a number were 
tried in Arizona and ‘Texas. The end result was the same in all cases. 
‘Burbank’s Spineless Cactus’, a horticultural form of Opuntia ficus-indica, 
Is a semi-tropical plant, and in colder regions it froze. It was not a desert 
plant, and could not survive in Arizona or [Texas without ample irrigation, 
and if sufhcient water was available for irrigation other forage plants with 
more tood value could be raised. Hillside plantings in Southern California 
have survived since 1905, but they produced no surplus for harvest, and 
during the last eight vears of drouth have nearly died out. 

A number of species of cactus are used for cattle food in emergency 
periods. At the time of my last visit to Baja California, in July and August 
of 1951, the country was very dry. Much of the peninsula had suftered 
drought conditions for twelve years. The main occupation at the ranches 
was that of cutting the spines from Barrel cacti, and bringing them in from 
the hills for the cattle to eat. Every ranch had a pile of the denuded cacti, 
which were cut into small pieces for the stock. In one region, near Santo 
Domingo on the Magdalena Plain, the rancher had simply cut down the 
giant Cardon cactus, Pachycereus pringlci, and the cattle ate the moist pulp 
from the fallen plant. 


While this tood must be considered as emergency ration, emergencies are 


net uncommon in Baja California. Diguet (427) tells of a serious drouth 
in 1893-94, during which the Barrel cacti were all stripped from the hills 
around La Paz and the mining town of ‘Triumfo. When the nearby plants 
were used up boats brought others from San Jose Island, and other places, 
thus supplying feed for the stock till the rains came. Diguet also mentions 
the use of the flowers and fruit of Pachycereus pringlei as stock food. 

‘The giant barrel cactus, Ferocactus diguetu, has been cleared from the 
small island of Coronados, near the village of Loreto. Dr. Rose found the 
species abundant there in 1911, but when I tried to find it in 1938 there 
were none on the island. [he same species is very rare on adjacent Carmen 
Island, where it once was abundant. Fishermen collect the plants and carry 
them in their dugout canoes to Loreto, where they are readily sold for stock 
food. 

It can thus be seen that cactus can be considered as a valuable source of 
animal food during emergency periods, but that prolonged exploitation, 
because of the very slow growth of the plants, is impractical. The slow 
growth and poor nutritive quality of the plants also makes them im- 
practical as a forage crop. 
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Comparative Morphology of the Foliar 
Appendages in Certain of the Opunteae 


CONCLUSIONS 


Interpre tation of the areoles. Because of the interdependence of the 
morphological interpretation of the spine and glochid on the one hand and 
of the areole as a whole on the other, it is hard to begin a discussion from 
either viewpoint alone. The following argument is based on the hypothesis 
that in Opuntia both spines and glochids have been shown to be homologous 
with leaves, even in so aberrant a form as Tephrocactus glomeratus. For 
the present any further definition of these structures will be omitted 

The areole really represents the axillary meristem, with its protective 
coating of hairs and the structures it produces. In an ordinary plant the 
exillary meristem forms a bud, which may or may not develop immediately 
into a new branch, stem or a flower. In the cacti the areole is formed, and 
it may or may not develop subsequently into a new branch or a flower. In 
an ordinary angiosperm there is generally a considerable lapse of time 
trom the moment the axillary meristem ts first differentiated until the time 
when the bud bursts forth into renewed growth as a new shoot or flower 
‘This is certainly true of the cacti. 

The conditions under which the axillary meristem of an ordinary plant 
must retain its activity, however, are much less severe than those to which 
the cacti are generally submitted. Consequently it is to be expected that the 
structures which are produced during what might be termed the quiescent 
vrowth period of the axillary meristem are very much reduced. It is not 
even surprising that this reduction is proportionately greater than the 
reduction of the foliage leaves which occurs in the cacti, striking as the latter 
may be, since the toliage leaves are always produced during a period when 
the environmental conditions are favorable for growth, while the spines and 
vlochids are not necessarily formed at such a time. Furthermore the leaves 
drop off when the environment begins to change, but the spines and glochids 
must afttord a more permanent protection for the axillary meristem. 

Carrvineg stil] further this analovy hetween the axillary meristems ot 
ordinary plants and of the cacti, it may be noted that both have two distinct 
types of growth. The first of these is obligatory and is undergone by every 
axillary meristem. It consists of the addition of numerous much reduced 
foliar structures over a considerable period of time. During most of the 
time that this development is going on environmental conditions are not at 
their optimum, and protection of the meristematic regions is of prime 
importance to the plant. The second is facultative and consists of the activa- 
tion of some of the axillary meristems to form branches or flowers. This 
growth occurs during the best environmental conditions, is fairly rapid and 
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more typical foliar structures are produced. If there is an abrupt change in 
environmental conditions for the worse while the plant is extending itself in 
this way, considerable damage usually results, not only to the new growth, 
but to the older parts of the plant as well. Hence the teleological import- 
ance of the obligatory growth phase is obvious. While the bud scales pro- 
duced by a normal plant serve for the protection of the axillary meristem, 
they would possibly be unable to perform this function under the living 
conditions of a desert species of Opuntia. ‘Vhe absence of a vascular strand 
in cactus spines may even be of ecological significance in preventing trans- 
piration from this portion of the plant. 

‘Two main interpretations of the areole have been advanced in the past. 
ne of these states that the areole with all its spines and glochids represents 
a much reduced bud, the other that the areole represents a short, or spur, 
shoot. A choice between either of these interpretations would be an extreme 
ly arbitrary one. After all, in a purely morphological sense a bud represents 
a short shoot with reduced leaves, and it would be foolish to try to assign 
the areole to either of these categories when it differs from each of them 
more than they difter from each other. ‘The most that can be said is that the 
axillary meristem of the cacti, like that of any perennial angiosperm, under- 
yoes a preliminary development during which protective structures are 
produced. The further development of a vegetative branch or flower mav 
or may not occur, depending on other factors; however, the potentiality for 
further growth is there for a considerable time. 

Leaves, spines and glochids. Although the homology of spines and glochids 
to leaves has been clearly demonstrated, there are many fundamental dif- 
ferences between the leaves and the spiny structures. Much stress has been 
laid by various authors Kaufmann (22), Goebel (18), Ganong (17), 
Leintellner (23) and Troll (34) on the occurrence of intermediate forms 
between spines and leaves. None were observed in the present study, al- 
though they were the objects of an extensive search. All of the larger 
spines are somewhat fleshy and bulbous at the base where they are still 
vrowing. [his is to be expected, since the very fact of their growth requires 
some of their tissue to remain in the embryonic and undifferentiated condi- 
tion. [he gradual transition from spines to leaves noted by Ganong in the 
passage quoted in the introduction, seems very unlikely in view of the 
extreme histological difference between spines and leaves. Ganong’s draw- 
ings of the intermediate torms lack sufhcient cellular detail to make them 
look just like a normal spine while it is still growing. 

The reversion of young spine primordia into leaves which was quoted 
from Goebel in the introductory part of this work also seems fantastic in 
view of the very early age at which spine primordia start to differentiate 
from leaf primordia. What is more likely is that in Goebel’s experiment 
some of the normal complement of spines whose primordia had not yet 
formed when the experiment was started failed to develop, foliage leaves 
appearing in their place. A transformation of the sclerified fibers in the 
core of a spine primordium into typical mesophyll cells would be almost 
unbelievable. 

From time to time some stress has been laid on the presence of vascular 
bundles which penetrate the bases of spines. A very intensive search was 
made for such spines in the course of this study, but only one clearcut 
example was found. In all other cases a vascular bundle ran to the base of 
the spine and no farther. However, it must be remembered that the spines 
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observed in this investigation were all young enough so that the intercalary 
meristem was still functional. One would hardly expect to find a strand 
composed of mature vascular elements running through the heart of an 
active meristematic region. he presence of vascular strands in the spines 
would, of course, strongly support the foliar homolgy of the spine. 

As has been stated several times already, no sweeping distinction between 
spines and glochids was found. Both have an identical development and 
torm a series of structures with complete intergradation between what 
might definitely be called spines and those which are definitely glochids. 

Sheath and trichomes. As stated above, the sheath and the epidermal hairs 
ire completely homologous. he differences between even mature cells of 
each of these structures are extremely slight. Consequently the results of the 
present study tend to substantiate Ganong’s | 17) statement that the sheath 
is composed of fused trichomes. However, the sheath is a distinct structure, 
and there are no intermediates between it and the usual uniseriate trichome 
found in most of the species observed. Difterentiation begins with the epi- 
dermis itself, and the sheath represents something more than just trichomes 
which have become woven or stuck together. This distinction is really a 
slight one however, and in the South American Cylindropuntias trichomes 
are tound in the area occupied by the sheath of the North American species 
it Cylindropuntia. 

The stem apex. Vhe distinctive type of apex tound in the LTephrocacti as 
compared with all the other forms investigated seems to indicate that they 
are a natural group well separated trom the rest of the Cylindropuntias. At 
any rate, they showed no relationship with the Clavatae, their putative 
ancestors according to Britton and Rose (27). On the basis of the informa- 
tion received here the genus T'ephrocactus is upheld, Corynopuntia is not. 

Vlultinucleate cells. Prankerd (26), and Beer and Arber (2, 3) have 
reported on multinucleate cells in many species of flowering plants. It is the 
opinion of Beer and Arber that the binucleate or multinucleate condition 
occurs under certain conditions in all plants. They go farther and say that 
it is likely than an increased nuclear capacity is essential in regions under- 
yoing rapid growth or some other form of high metabolic activity. It ts 
interesting to note that the cacti, which are noted for their slow growth and 
rather low metabolic level do have binucleate cells. It is especially note- 
worthy that in the stems of Ouiabentia chacoensis (Plate 77) the binucleate 
cells were found in the large parencymatous cells of the pith and cortex. 

Summary. 1. he present study established beyond reasonable question 
the homology of leaf, spine and glochid. 

2. ‘The areole is to be considered the homolog of a bud or branch, which 
undergoes a preliminary phase of development during which protective 
structures are formed, and may subsequently develop a vegetative branch 
or Hower. 

3. ‘The early development of the sheath is described, and the homology of 
the sheath with trichomes ts established. 

4. The apical meristems of several cacti are described, and the distinetl) 
aberrant tvpes found in Tephrocactus noted. Uhey are so distinct from the 
rest of the Cylindropuntias that they constitute a substantial support for the 
elevation of J[% phroca fus to generic rank. 
5s. Lhe papery spines of Te phrocactus glomeratus are derived from the 
same type of primordium as the spines of all the other cacti; not from 
interwoven hairs as stated by Borg (6). 
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6. Multinucleate cells are reported in a number of species of Opuntia 
and Tephrocactus. 
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EXPLANATION OF PLATES 


Plate 1. Opuntia teres, habit photograph. ™% x. 


Plate 2. Opuntia teres. 


Fig. A. Stem apex, longitudinal section showing zonation of 
the embryonic tissue, leaf primordia and the axillary 
meristem. 120 x. 


Stem apex, longitudinal section showing zonation ot 
the embryonic tissue and the origin of the anillary 
meristem from the tunica and generative zones. 
120 xX. 


Stem apex, longitudinal section, showing meristematic 
cells of the tunica, initial zone, generative zone and 
rib meristem. 260 x. 


(puntia teres. 


Fig. A. Longitudinal section through leaf primordia showing 
ditterentiation of the embryonic tissue in the axillary 
meristem. Spine primordia at the far left. 120 x. 


\ledian section through an axillary meristem showing 
acropetalous development of the spine primordia, 
which develop from the tunica and generative zones. 
Young spine at right, showing intercalary growth 
and barbed epidermal cells. 80 x. 


Opuntia teres. 


Fig. A. Median longitudinal section of very young awnillary 
meristem. 2600 x. 


Fig. B. Young leat primordium prior to difterentiation of 


tissues. 2600 x. 


Fig. C. Axillary meristem and young spine primordium. 
I20O xX. 


Axillary meristem and very young spine primordium; 
the relationship of the trichome to the other elements 
in the areole is also shown. 90 x. 


Plate 6. Opuntia teres. 


Fig. A. Young spine, longitudinal section showing intercalary 
embryonic region at base. 60 x. 


Fig. B. Portion of spine showing basal embrvonic region and 
dark-staining vascular cells reaching to the base of 
the spine. 120 x. 


Spine primordia and trichomes. 60 x. 


Young spine and adjacent trichomes. ‘The large 
object at the left is the subtending leaf. 60 x. 
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O pu ntia teres. 


Fig. A. Cluster of spine primordia seen in a tangential section 
of an axillary meristem. 60 x. 


Fig. B. Cross section of a leaf (left) and a spine (right). 
gO x. 


Fig. C. Cross section just above the stem apex, showing leaves 
and spines. Note the absence of vascular tissue in the 


spines, which are also smaller and denser. 60 x. 
Plate . Opuntia leptocaulis, habit photograph. 


Plate . Opuntia leptocaulis. 
Fig. A. Stem apex showing zones of embryonic cells. 200 x. 


Fig. B. Stem apex and axillary meristem of adjacent leat. 
LOO xX, 


Fig. C. Stem apex showing tunica and initial zone. [There are 
some binucleate cells in the second layer of the tunica. 
2600 x. 


Stem apex, longitudinal section showing very young 
leat primordia and a young spine (at top.) 160 x. 


Plate :, Tephrocactus species. 
Fig. A. Very voung spine primordium. 120 x. 


Fig. B. Slightly older spine primordium, showing intercalary 
meristem and vascular trace running toward spine 
base; leaves to left and right. 80 x. 


Fig. C. Stem apex, longitudinal midsection sunken between 
over-arching leaves. SO X. 


Fig. D. Stem apex in longitudinal midsection. 160 x. 
Plate 11. QOuiabentia chacoensis. 


Stem, longitudinal section near the apex, showing binucleate 
cells. 470 x. 
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DUDLEYA ABRANISII Rose 


Laguna Hansen, Baja California, Mexico, June 26, 1948 (3112). 
( Lopotype ot D. lenuis Rose. ) 
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Dudleya Abramsii Rose 


Dudleya Abramsu is a little-known montane species found at a few 
scattered localities at elevations of 2500 to gooo feet in the San Bernar- 
dino, San Jacinto, and Laguna Mountains of California and the Sierra 
Juarez of Baja California, Mexico. The small rosettes of gray leaves 
usually grow in small clusters in the crevices of granitic rocks. In May and 
June they send up slender floral stems bearing insignificant pale vellow 
flowers. 

LeRoy Abrams, after whom this plant was named, is now emeritus 
protessor of botany at Stanford University. He is best known for his 
“Tllustrated Flora of the Pacific States,” the third volume of which has 
just been published. In 1g03 he discovered this Dudleya near Jacumba, in 
eastern San Diego County, and sent living plants to Drs. N. L. Britton 
and J. N. Rose, who were then revising the Crassulaceae for the North 
American Flora. Dr. Rose recognized the plant as a new species and gave 
it its name. 

At the same time, Rose also named Dudleya tenuis, based on dried speci- 
mens collected by C. R. Orcutt in 1889 in the mountains of Baja Califor- 
nia. In his book “American Plants’? Orcutt gave the locality more exactly 
as Hansen’s Ranch, Baja California. his is near the summit of the Sierra 
Juarez, which is more or less a Mexican extension of the Laguna Mountains 
of San Diego County. Like the Laguna Mountains, the Sierra Juarez rises 
rather vently on the west to a crest at about 6000 feet elevation and on the 
east drops off abruptly to the deserts. “—Uhe upper slopes are forested with 
Jeftrey pine, which is lumbered on a small scale about the mill at El Rayo, 
east of Ensenada. Among the Jeftrev pines and pinons just north of FE] 
Rayo, a shallow depression holds water in the spring, though it is often dry 
by summer. This is Laguna Hansen, former site of Hansen’s Ranch, and on 
near-by granite outcrops the Dudleya grows sparingly. A comparison of 
living specimens shows that this plant differs but little from those of San 
Diego County, and it does not appear that they should be considered 
separate species. Lherefore, they are both included under D. d bramsii. 

Probably the closest relative of D. Abrams is D. murina, native on 
serpentine rocks in the vicinity of San Luis Obispo. ‘This was named by 
Miss Alice Eastwood of the California Academy ot Sciences, who dis- 
covered it in 1928 on the road up Chorro Creek. ‘Uhe name “‘murina”’ refers 
to the mouse-gray color of the leaves. ‘his plant tends to be slightly larger 
than D. Abramsiu, but they are very similar and only doubtfully distinct. 

Dudleya cymosa (Echeveria laxa of Jepson) is the widespread and 
variable species of inland central California, extending into the mountains 
of southern California. For the most part, D. cymosa appears quite different 
from D. dbramsu. It is possible, however, that they are connected through 
D. murina and certain forms of the inner South Coast Ranges. Also, plants 
from Johnson Grade and the vicinity of Baldwin Lake in the San Bernar- 
dino Mountains are perhaps intermediate. ‘These are referred to D. 
A bramsiu but in some respects approach D. minor of the same general area, 
a member of the D. cymosa complex. 
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\IoRPHOLOGY OF Cacti; Section |. Roors AND Stems, by Dr. Franz 
Buxbaum, translated by bk. B. Kurtz. 87 pages, 108 text figures, A bbe, 
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Garden Press, Pasadena. California. 1040. 


This is Section | of what is to be a complete monograph on cactus 
morphology. Lhe second section will cover the floral morphology and the 
third section the morphology oft cactus seeds. 

The portion now under consideration is also in three parts. ‘Vhe first of 
these is a brief introduction which outlines the importance of morphology 
in the study of phylogenetic or evolutionary relationships of plants. ‘he 
second part, comprising about seven pages, discusses the morphology of the 
root. Mention is made of the diffuse root systems found in many cacti, some 
ot the types of tap roots found in the cacti, and some of the characteristics 
ot aerial roots. Apparently little is known about the internal anatomy of 
cactus roots. The third part, comprising seventy-seven pages is concerned 
with the morphology of the stem. There are sections on the morphology of 
the areole, the succulence of the cacti, the habit of the cacti and the 
phy logen\ ot the cactus habit. 

‘There is a great deal to commend in this work. Dry. Buxbaum gives a 
clear picture ot the relationships of the areole, the cactus spine, vlochid, 
tubercle, and so on, to structures found elsewhere in the flowering plants. 
‘The book ts profusely illustrated with photographs and line drawings, and 
there are many excellent diagrammatic representations of the probable evo 
lution of these typically cactoid structures. [he bibliography contains forty- 
eight references, most of which deal specifically with some phase of cactus 
morphology. Some authors mentioned in the text are not found in the 
bibliography. It is also regrettable that the bibliography does not include any 
references later than 1932 except tor some of the author’s own publications. 
‘There is no question but that the war made it difficult to follow the work 
done after 1939, but there is not much excuse for the prior OMISSIONS. 

This reader was disappointed to find that the discussion of cactus mor- 
phology is based almost entirely upon the classical literature in the field. Lhe 
author's contribution is in the arrangement of these findings in a matrix 
composed partially of his own observations of the superficial structure of 
the cacti, and of his conclusions, and partially of diagrams which give 
veneralized pictures of these conclusions. [he result is fluent and generally 
convincing, though generalizations are sometimes made which over-simplifs 
the situations which exist in this diversified family. [The language ts often 
technical tor a lay reader, and the over-simplifications mentioned above are 
a handicap to the professional plant morphologist. In this respect it is often 
hard to decide tor which type of reader the book is intended. 

Its many good points notwithstanding, the general impression produced 
by Morphology of the Cacti is that it is a work produced without the pains 
taking care and attention TO detail that we have come fo expect trom 
Kuropean scientists. 

JOHN POINDEXTER 
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ARIZONA Ftiora by T. H. Kearney, R. H. Peebles, and collaborators. viii 
+- 1032 pages, frontispiece, map, 45 photographs. Svo. University of Cal- 
ifornia Press. September, 1951. $7.50. 


Flowering Plants and Ferns of Arizona by the same authors,’ published 
in 1942 as U.S. Department of Agriculture Miscellaneous Publication 423, 
has been out of print for several vears. This new flora is a revision of the 
old, tollowing essentially the same plan; but it is a thorough revision, 
including radical changes of treatment in some groups. It is therefore con- 
sidered by the authors as a new work and not merely a new edition. 

In the introduction, new sections are added on topography, geology and 
soils, climate, and life forms. Dr. Forrest Shreve’s essay on the vegetation 
of Arizona, published in the original flora, is briefly summarized tor want 
ot space. A glossary is added at the end of the book. 

‘The known flora of Arizona has been increased by one tamily, 32 genera, 


and 190 species; and the total of admitted species now stands at about 3370. 
Other species, of doubtful occurrence in the state, are also included, their 
names distinguished by asterisks or smaller type. 

As in the original flora, there are keys to families, genera, and species, 


and tamilies and genera are briefly characterized. Uhe fullness of the keys 
is intended to oftset in part the omission of descriptions of the species—an 
omission well explained by the present bulk of the book. ‘To conserve costs, 
the keys are non-indented and hence more difficult to use. For each species 
there are given any important synonyms, the altitudinal and areal distribu- 
tion in Arizona, the habitat and time of Howering,.a citation of the type 
collection it made in Arizona, and the general range. Additional notes on 
taxonomy and economic aspects are added under many species. [he 
references to the places of original publication of the species are omitted. 
‘The numerous references to recent literature, instead of appearing as foot- 
notes, are gathered together in a bibliography at the end of the book, but 
they are still arranged in the order of occurrence rather than alphabetically 
by author. 

The frontispiece is a color photograph of a spring landscape in southern 
Arizona. A small map shows the counties and the principal towns, rivers and 
mountain ranges. [he rotogravure section is a fine series of 45 black-and- 
white photographs by Mr. Peebles, 21 of them of cacti. 

Readers will be interested to learn how the treatment of each group of 
succulents has changed from the old flora to the new. Largely in accord- 
ance with the revision by Mrs. McKelvey, the number of Yucca species ts 
increased from 9 to 14. In Agave, 4. katbabensis raises the total for the 
state to 10 species. Sedum Cockerellii and 8S. Griffithsu are accepted in place 
ot S. Hooton, but S. lanceolatum is continued as SN. ste nO pe talur with a 
note that a change may be in order. Echeveria arizonica becomes FE. pul- 
verulenta subsp. arizonica. 

‘Though the bulk of the revision tell to Dr. Kearney, the Cactaceae in 
the new flora as in the old are the special province of Mr. Peebles. On the 
difficult question of genera, he has changed trom very conservative, with 5 
genera, to rather liberal, with 15. ( There seems to be no easy intermediate 
course.) He still does not recognize Phellosperma, Neoevansia, and the 
segregates of Opuntia; nor has he kept Coryshantha separate from VWam- 
millaria. On the other hand, he has not tollowed Marshall in combining 


| For review, see Desert Plant Life 14:176-177. 1942. 
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PLANTS OF Bic BEND NATIONAL ParK by W. B. McDougall and Omer 
KE. Sperry. xit + 209 pages, frontispiece, 190 figures. 23 cm. Paper-bound. 
HM oashington, D.C.: U.S. Government Printing Office. 1951. $7.00. 


This popular flora aims to enable the layman to identify any plant he 
may tind in Big Bend National Park, western ‘Texas. ‘Vechnical language 
is kept to a minimum, and the terms used are explained and partly illustrat- 
ed in the introduction and glossary. There is a key to the families, and in 
some well-represented tamilies there are keys to genera or species. Descrip- 
tions are short, emphasizing distinguishing characters. Some prominent 
plants are shown in 186 photographs of fairly good quality. ‘The treatment 
seems sufhciently comprehensive, vet simple enough, for an intelligent lay- 
man—ift he would take the pains—to identify most of the plants he might 
find. Of course it is doubtful how many Park visitors with no botanical 
background will take the pains, but the illustrations should satisty the needs 
of those who won't and are a bargain at the price. 

Six species of Yucca are included and tour of them illustrated, and the 
three Avgaves all are illustrated. The Crassulaceae included (but not illus 
trated) are three species of Sedum, which are not distinguished, and 
kcheveria strictifora and 1 illadia squamulosa. ‘The cacti are treated rather 
summarily, with the statement that though about 43 species have been 
recognized tor the Park, they have not vet been sufficiently studied to be 
distinguished in kevs. Opuntia, Cereus, Echinocereus, Echinocactus, and 
Wammillaria are described, and 14 species are illustrated. 

Friends of Dr. Lincoln Constance will be relieved to learn that, though 
prematurely obituated in the acknowledgements, happily he is resurrected 
in the errata. 

The reviewer, always enthusiastic about National Parks, is more anxious 
than ever to visit Big Bend National Park now that this attractive hand 
book ts available as a guide to the flora. 


Rem Moran 





Navajoa with Toumeya or Croizat in combining Ferocactus with Echino- 
cactus. As before, the treatment of species is rather liberal: he recognizes 
71 species (plus 7 of doubtful occurrence in the state) and 15 varieties as 
compared to 74 species (plus 5 ot doubtful occurrence) and 4 varieties 
before. For the most part there has been little chanve in the treatment of 
species except for the admission of a few recently described ones. Only in 
Eechinocereus are several entities reduced from species to varieties after the 
example of Benson. 

It is interesting to compare Peebles’ treatment with those of Benson's 
Cacti of Arizona? and Miarshall’s drizona Cactuses, both published while 
~ For review, see Desert Plant Lite 22:9s5-96. 1950 
Arizona Flora was in press. Benson recognized 5 genera, 61 species, and 35 
varieties; Marshall recognized 16 genera but closely followed Benson in the 
treatment of the species. 

drizona Flora is a work of consistently high quality, carefully written 
and well-printed. It accomplishes the difficult task of improving on_ its 
excellent predecessor. 


Rem Moran 
JANUARY, 1952 19 







Winter Care of Cacti 


‘The increased use of cacti as house plants by persons who are not familiar 
with their requirements often leads to disaster, although they are among 
the easiest plants to grow. Cacti usually come from southwestern United 
States and Mexico, with a few from South America, sections where the 
atmospheric conditions are dry and hot during Summer, and in many sec- 
tions comparatively cold during Winter. These plants have the ability of 
storing up tood in sufhcient quantities to sustain them over long periods. 
‘They assume a dormant condition, similar to hardy perennials, with the 
difference that they retain their normal appearance excepting that some, like 
the flat-jcinted Prickly Pear (Opuntia) may become shriveled, losing the 
plumpness they have when active. [The Barrel Cactus, Cereus, Vammillaria, 
Echinopsis, etc., while not assuming the constricted appearance of the 
opuntias, are nevertheless as dormant or inactive. 


It is obvious that plants standing In high temperatures require more 
moisture than when standing in a cool situation. Plants standing in pots 


out of doors during the growing season or Summer gradually become less 
active, until, by Autumn, they have ceased growing. They should be 
removed from the rockery or beds out-of-doors and the pots should be 
washed. ‘Then they should be placed in the window indoors. 

If they have been planted directly in the soil they must be lifted before 
frost, and potted OT planted in window boxes. Cs00d drainage IS essential. 
‘The soil should be a good garden loam, such as will grow high-class vege- 
tables. Fifty per cent sand must be added to insure porosity. 

Cacti should not be overpotted, for they have comparatively few roots. 
A good plan is to use pots that will allow just space enough to accommodate 
the plant easily. As an example, if the plant is a Barrel Cactus, Ferocactus 
wislizent, the bottom of the plant is wide and spiny and a dibber or stick 
is necessary to work the soil between the pot and the plant. It should be 
placed in the center of the pot with a half-inch or an inch space between the 
pot and the plant. Water may be given once to compact the soil around the 
roots, but afterward water should be given sparingly and only when the 
soil becomes dry. Syringing the tops of the plants on sunny days ts often 
beneficial, for it removes any dust that may have accumulated and forms a 
halo of moisture around the plants. Dormant plants can not take in much 
water so that it must be apparent that over-watering ts quite likely to occur 
if copious quantities are given. Then, too, the cooler the temperature that ts 
maintained, the less the amount of evaporation which takes place. In a hot, 
dry temperature the soil soon becomes very dry. 

Large cactus plants require no more attention than canna roots during 
Winter. Instances have been reported of plants being dug trom the garden, 
placed in boxes and set in a cool dry place until the next season. Yet plants 
should be examined occasionally. 

A gentleman of the writer’s acquaintance builds a rockery of stones and 
pure sand in Fall and simply plants his cacti in the pockets, the whole being 
in a light basement window. [The plants remain in excellent condition until 
Spring and at the same time make a pleasing display all through the Winter 
months. Another uses elaborate window boxes, arranging the plants in an 
artistic manner. Still another uses a series of plant racks for holding potted 
plants and on them places numerous kinds of cacti. 
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WHAT CAN A HOME GARDENER DO ABOUT 
PLANT DISEASES? 

A simple and practical program of control is the best way for a home 
vardener to keep plant disease at a minimum. !n the first place, by the 
time the signs of a disease have appeared it is usually too late to do any- 
thing about it. Second, identifying a plant disease is difficult for the home 
vardener. Lhird, the growing conditions in California discourage many 
plant diseases anyway, and fourth, there are lots of diseases, especially the 
viruses, that vou can’t do anything about. 

\Ir. Hutchinson says the best way to solve the plant disease problem ts 
to have a simple and practical program to follow. Have disease-resistant 
varieties whenever possible. If yvour area isn’t suitable for certain varieties, 
be practical ... grow something else. Some plants just don't do well in 
certain areas. Control a few of the commonest diseases by dusting and 
spraving, and don’t worry about the rest. 

Nematodes of fumigation of the soil has proven economically advisable 
in some areas where infestation is bad. Oftentimes, the pest works without 
being detected because it is rarely large enough to be seen with the naked 
eve. 

In addition to its major activities, the pest has taken delight in upsetting 
experiments otherwise carefully conducted. Uhis has happened so often that 
now many researchers insist on working with soil which has been fumigated. 

A two-week waiting period is necessary between fumigating and planting 
so the fumigant will have time to kill the nematodes and dissipate from the 
soil before planting. After fumigating, growers need to watch out tor 
infected seed, bulbs, and transplants. 

Soil fumigation is not difficult but most be done carefully if good nema- 
tode control is to be obtained. 

‘To be eftective, treatment should begin as soon as aphids or spiders are 
found on any of the plants. [Treatment may need to be repeated at ten-day 
to two-week intervals, but if treatment is started at the time when insects 
first appear they are not likely to build up in large numbers later in the 


season. 





Cacti show activity about the middle of February, the yreen, outer coat 
ing becoming a brighter green, full of life, and the stems more plump. As 
the season advances and as more water is applied, new growths appear, 
indicating that the plants have fully resumed activity. It is during the 
bevinning of this active condition that transplanting should occur. 

In summary, a soil is used for cacti that is free from organic matter—half 
varden loam and half sand. Perfect drainage is essential and is obtained by 
the addition of sand to the soil and by placing pieces of broken pots, small 
stones or cinders in the pots. Caretul watering is necessary and especially 
while the plants are dormant or in a state of rest. [The higher the tempera 
ture in the room, the more attention as to watering is necessary: a cool. 
low temperature, about 40 degrees, demands less water. Abundant sunshine 
or light should be given or the plants, such as the Prickly Pear or cylindrical 
kinds, are likely to send out long, spindly growths that are weak and un- 
satisfactory. [his condition frequently occurs in hot, dry rooms. Exceptions 
are always noted for some kinds, such as the South American species, 
Christmas Cactus and others, require different treatment. 

F. Bartuis in Horticultur, 
JANUARY, 1952 2| 
























Springtime Expeditions Below the Border 


A group of nine scientists ts sailing March 24th on the research ship 
Orca for three months of biological investigation in the Gulf of Califor- 
nia. Primary fields of research will be those of botany, ichthyology, herpet- 
ology, and entomology. 

Dr. William Steere, professor of Botany at Stanford University, heads 
the group, which includes Dr. Reid Moran of Cornell, and a group of 
vraduate students from Stanford. 

The expedition is being sponsored by Mr. J. W. Sefton, Jr., President 
of the Sefton Foundation, the owner of the Orca. Mr. Sefton, who ts 
unable to accompany the expedition, has sponsored much research in the 
southwest, and served as President of the San Dievo Society of Natural 
History for over twenty vears. 

Dr. Steere, Dr. Moran and George Lindsay will make botanical collec- 
tions, Jay M. Savage and Frank S. Cliff will study reptiles, John P. Figg 
Hoblyn will serve as entomologist, and James E. Bohlke, Dan M. Cohen, 
and Jon M. Lindbergh will study the fish and other marine life. 


The desert ts in bloom again. South of Joshua Tree National Monument 
there is an expanse of wild flowers up to the best standard of previous years. 

In the Coachella Valley they will begin to flower ten days later from 
now, March the twentieth. 

‘The above is stated in a metropolitan daily. From a trusted correspond- 
ent comes the report that instead of this being a grand year in the deserts 
vegetation is very spotty. Nothing much around Indio, then on the side 
road to Cottonwood Springs, the best outpouring yet. In spite of all the 
rain, very poor around Cabazon to Whitewater. 


Donald A. Johansen is planning a collecting trip through southern Mex 
ico and the tropical rain forest regions in Vera Cruz. His purpose is to 
collect material for two additional books, possibly a third, already well 
along. 

Two books by Dr. Johansen Plant Microtechnique and Plant Embry 
ology are best sellers in their fields. 

For several vears in his vounger davs he was one of Desert Plant Life’s 
most valued contributors, on desert plants. 


Yale Dawson and Howard Gates expect to take six to eight weeks for 
their expedition late in April, driving straight down to Tehuantepec, then 
working back with the season, with a stop in Mexico. Mr. Gates hopes to 
collect cactus seeds. Dr. Dawson will concentrate on collecting marine life 
for the Hancock Foundation, University of Southern California. Where 
there are no algae, he will want to check up on some cacti he encountered 
in a former visit to this part of the country. 
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The Burro 


‘The burro, one ear standing high like a cactus and the other hanging 
low like a wilted cabbage leaf never fails to win friends wherever he ts 
known. [he photograph on page 4 serves as an excuse to submit a few 
other tales. Louise Dardenelle in her column ‘““The Enchanted Valley” 
adds her appreciation: 

“AMIy little dog has a playmate now.” “So,” said | raising an evelash, 
“what color?” 

“Sand color,” replied Harry, “it’s a burro.” 

Whereupon | agreed that there’s nothing nicer than a burro tor a 
playmate. 

We seldom give a thought to the important role the little burro has 
plaved in blazing the trails through our valley in the long ago. In fact, the 
little tellow as a factor is almost the ' torgotten one. 

The burro is a native of Spain, and was brought to America at the time 
of the Spanish conquest by Cortez. ‘Uhriving just as well on this continent, 
he was used by the padre fathers to carry materials and men for the found 
ing ot the missions. For three centuries he has led the procession for progress 
through the uncharted frontiers. It makes no difference whose regime he 
serves under, Spanish, Indian, White, he shows the same affection. 

However, although seeming to be the perfect beast of burden, willing to 
carry twice his own weight wherever man desires, he is very much the 
“captain of his soul’ for if he does not choose to run, nothing can force 
him to move. 

\lany a prospector owes his life to his burro. A story is told of the 
experience of two prospectors named Peterson and Kelley, who came into 
the hills to the north in the late 80's. They crossed the valley on foot, with 
a burro to carry their supplies. In passing from one oasis to another they 
lost their way and their supply of water became exhausted. 

‘Lortured with thirst and intense heat, Peterson became insane. He left 
his companion and ran shrieking across the hot sands. Kelly picketed the 
burro and ran after Peterson in an effort to bring him back, but was unable 
to overtake him. Returning to camp he found the burro had broken his 
rope and was moving leisurely across the desert. He followed but the 
animal was too far in the lead, and darkness soon made it impossible for 
him to see him. He pressed on blindly in that direction and soon saw the 
outline of the burro against the sky. The animal stood waiting for him, 
and there as his feet was a pool of water. With a shout of joy Kelly plunged 
into the spring. cooling his parched body and moistening his dry throat, but 
on coming out he threw his arms around the burro and gave him a hearty 
kiss. Later, in his search for Peterson he found that the burro had led him 
a distance of about ten miles, and Peterson had collapsed about two miles 
trom camp. 

He asks so little of lite, just a little forage, a little rest, but 1f not granted 
these, he is as immovable as his native Rock of Gibralter. 

He holds no malice, does not give way to tantrums, and is equally in- 
difterent to blows and pleading until the thing he is holding out for ts 
adjusted. 

When the Southern Pacific laid the tracks tor the railroad that spans the 
valley, the children at one of the camps had a community burro, named 
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Jackie. Any child or number of children could climb on his back and he 
would carry them around and around all day but when he got ready to 
quit, he would stop in his tracks. That meant that nothing would budge 
him until he had sufficient rest, which he usually took standing on three 
legs. The children would then have to walk home, which was often quite 
some distance. Next morning he would appear, bright as ever, standing in 
their dooryard. There he would stand often so close to the house as to 
prevent anyone from getting out the door, until he was fed some tid-bit, or 
until the spirit moved him. 

No account of the Southwest could be very lengthy without credit being 
given the burro. In the early days he went where oxen and horses could 
not travel. Today the automobile and airplane have not displaced him. 

The rancher and prospector depended upon him entirely for taking 
supplies of food and other necessities to their cabin. Later he transported 
mineral treasure back to civilization. He made possible commerce, mining 
and agriculture. 

But far too little credit has been given him for the prominent place he 
holds in the world of science. Who or what did more for the advancement 
of botany in days gone by, than this little beast? Who carried the botanist 
and his food to the innermost parts of nowhere? Who brought back the 
boxes, the sacks the driers; collections of unknown species with which his 
owner was to confound his fellow botanists? And did any botanist ever 
name a cactus for this very important member of the expedition? Not even 


? 


a subspecies when there are so many: 





| wish my customers and friends to be informed that my new 
Cacti Price List 1952 is ready. Again | have many new 
varietie to offer. If you are,interested, please write to: 


FRITZ SCHWARZ 
APARTADO POSTAL 347 
SAN LUIS POTOSI, S.L.P. 
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